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ABSTRACT 

The question of tenure as an eccnciric variable is ^ 
discussed. Using data from the 1973 ACE Survey cf Teaching Faculty, a 
statistical model is p.^ovided to estimate tiise txcm Ph* to tenure. 
Results show that the tenure rate (the chance that a ncntenured 
faculty member will te granted tenure ir acy given jear) did increase 
during the period of rapid growth in acadesia from 1960 tc 1968 in 
all types of institutions and in all fields Mithin these 
institutions. After 1968, the tenure rate continued to increase in 
public" institution^^ more slowly. Ecwever, in private 

institutions, the tenure rate remained constant or declined between 
-1968 and 1972. It is ccncluded that tenure rate did behave as an 
economic variable in the sense that higher tenure rates ccccrred at 
the same time as the rapid increase is^mpl^^me^it— i-n academia. The 
appendices contain a two-way logit model for the estimaticn of age" 
and date effects, and complete tabulation cf results. (SPG) 
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Market Conditions and Tenure in U*S, Higher Education: 

1955-1973 



1* "Introduction and Summary - — 

The argument most frequently given for the existence and extension 
of tenure is that of academic freedom. Yet, as Fritz Hachlup (4) described so 
clearly in his 1964 AAUP Presidential Address, tenure has economic as well 
as political implications for both faculty members and the institutions of 
higher education in which they work. It is the question of tenure as an 
economic variable that will be addressed in this paper. He feel that con-- 
siderations of academic freedom alone are sufficient to justify its con- 
tinued existence. The question addressed here is how, as an economic 
variable, tenure has changed as conditions in the academic labor market 
have changed and how it may change in the future as the academic labor 
mavkBt enters a period of what may, at best, be called the "steady state*" 
The results presented in this paper show that tenure has indeed behaved as 
an economic variable* As enrollments began increasing at Increasing rates 
In the early 1960 *s, not only did faculty size increase, but median time 
from receipt of Ph.D* to promotion to renure fell rapidly until the late 
1960 *s, when it became constant or increased for most types of institutions. 

Tenure is, however, but one aspect of adjustment in academic labor 
markets. Salaries, workloads, attrition, retirement, and the age structure 
of faculty are other aspects of adjustment that would have to be considered 
in a complete model of the academic labor market. An even broader model 
would include the more fundamental sources of supply and demand for aca- 
demic labor: enrollments and non-academic demand. 

In this paper, we shall look at tenure as one aspect of adjustment in 
a market where faculty/student ratios and salaries adjust slowly and are 
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constrained to be mors or less equal within ranks and across fields* 
From the point of view of the faculty m^ber, -tenure provides security 
of employment* If alternative occupations carry with them some non-zero 
chance of unemployment, a tenured job in academia will be more attractive, 
because of its security of employment than a non-tenured job that in all 
other respects offers similar characteristics. Clearly, if a tenured job 
also means a promotion in rank and salary, lifetime Income will also be 
higher the earlier an individual Is promoted to tenure. In the presence 
of constraints on salaries, tenure can act as a "compensating differential'' 
that enables academic employers to compete for qualified persons even 
though they pay lower salaries than non^cademic employers. Within acade- 
mla, differences in chances of obtaining tenure may be a way in xdiich those 
fields in which there is thu greatest growth or greatest non-academic compe- 
tition can compete even though salaries are constrained to be equal across 
fields and within ranks. If academic employers provide tenure while non- 
acadCTic employers do not, we would expect academic salaries to be lower 
than non-academic salaries because acad^ic employment will be more certain. 
Other things equal, wc would also expect higher tenure ratios in fields in 
which there is greater non-academic demand. 

Although tenure may be used as a competitive weapon, it is a two-edged 
sword* From the point of view of the academic ^ployer, tenure acts as a 
constraint on labor force adjustment in the face of changing enrollment de- 
mand. In particular, when enrollment becomes stable it limits the institu*- 
tion to two main sources of attrition, which can create places for new hires: 



We exclude professional schools from this study. 
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retirement and non-renewal of contracts for non-tenured faculty* The 
higher the proportion of tenured faculty, t.ie relatively greater will be 
the dependence on retirement as a source of slots* The Institution will 
be a victim of having successfully used tenure as a competitive weapon 
in the past* In particular, the younger the tenured faculty, the smaller 
will be retirements as a proportion of the faculty and the less flexibility 
will the institution have* When enrollments are growing, this apparent 
loss ox flexibility is less, since the faculty can grow as well, and a high 
rat^ of new hiring can provide that growth* 

Tenure also has implications for the age structure of the faculty* 
The younger are those that are given tenure during a period of growth or 
shortage of particular types of faculty, the longer is the tenure commit- 
ment of the institution. The result of failure to plan for a decline in 
demand following a period of growth is a lengthy commitment to a young but 
a'^mg faculty. It is commonly assumed in academic circles that there is 
a relation between the age of a faculty mesiber and ability to produce 
instruction and research. Thus, changes in the age structure of the acade- 
mic labor force resulting from past tenure practices may have implications 
for the quantity and quality of the output of higher education as a whole* 

The statistical model that is ascribed below estmates the tenure 
rate, which we define as the chance that a nontenured faculty member will 
be granted tenure in any given year* The tenure rate is dependent upon 
conditions specific to that year and on the tiae that has elapsed since the 
faculty member obtained the Ph.D. degree* Time since the Ph.D* (which we 
often refe^^o_as "ag€^^^^^ correlated with the accumulation of 

those things upon which the decision to grant tenure is based: publications. 
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teaching experience, reputation, etc. It also reflects the institutional 
fact of the guideline effect of the 1940 AAUP Statement on Academic Tenure, 
although surveys of tenure practices have shown that few Institutions adhere 
to all the guidelines in the 1940 Statement [(2) pp. 220-2253 , This age 
effect, however, is modified by market conditions fir which the date effect 
is a proxy* For example, simply by virtue of being non- tenured and available 
in the expanding academic market of the early 1960 *s, we would think that a 
faculty member would have a greater chance of being given tenure than if he 
had been non-tenured in the early 1950*s, at the same age. In future research, 
we liope to explain these date effects by observable clianges in enrollments 
and, possibly, salaries* We should then be able to fredict how tenure will 
adjust in the future. 

To briefly summarize the most important result: we find that the tenure 
rate did indeed increase during the period of rapid growth in academia from 
1960 to 1968 in all types of institution and in all fields within these in- 
stitutions* After 1968, the tenure rate continued to increase in public 
institutions, but more slowly. However, in private institutions, the tenure 
rate remained constant or declined between 1968 and 1972, Thus it would ap-- 
pear that tenure rate did, indeed, behave as an economic variable in the sense 
that higher tenure rates occurred at the same time as the rapid increase in 
employment in acadania. In pri\^ate institutions, which were relatively harder 
hit by the declining rate of Increase in enrollments in the late 1960*s, we 
see quite rapid downward adjustment of tenure rates at the same tlae. Let 
us now look more closely at the model and the data. 
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2. Data 

The estimation that is reported below uses as data information from 
the 1973 ACE Survey of Teaching Faculty (1) . In "this survey, faculty 
m^bers were asked the date at which they obtained tlieir highest degree 
and the date at which they first became tenured, if they were tenured* 
We limited our sample to Ph.D.*s with full-ti'-.e teaching positions and 
estimated age and date effects for four types of institutions of higher 
education* The distribution iti the sample by type of institution in the 
1973 survey is shown below in Table 1* 



Table 1 

Distribution of the ACE Sample 
By Type and Control of Institution 

Control 

Public Private 

University 14290 4764 

4 Year allege 1972 3071 



We have estimated the same model using data from the 1975 Survey of Teaching 
Faculty sponsored by the Carnegie Council on Policy Studies in Higher Education. 
Qualitatively the results are the same as those reported here. The 1975 sample 
is about one-quarter the size of the 1973 sample * however, which makes the 
estimates more variable- For expository reasons, we present results from the 
1973 survey. A report on results from the 1975 survey Is available from the 
author* 
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The proportion of those who were non-tenured In the previous year 
who were granted tenure, for each year since receipt of highest degree and 
for each date since 1947 are presented in Tables 2a and 2b, re^ipectively* 
These raw tenure rates uaken alone, however, do not allow us to isolace 
market effects from the effects of changing age structure on the chances 
of promotion to tenure. For example, very young faculty will, typically. 

Table 2a 

RAy AGE-RELATED PKOMOTIOH RATES 
1973 SURVEY 



AUB " prBXIf PRIVATE PUBLIC PRIVATE 

UNIVERSITY UNIVERSITY COLLEGE COLLEGE 



J. 



1 0.C22 0.014 0.037 0.028 

2 0.0ii3 0.020 0.063 0.035 

3 0.G92 O.OSO 0.116 0.054 
t 0.121 0.079 0.145 0.102 

5 0.152 0.112 0.142 0.125 

6 0.158 0.131 0.163 0.144 
^ C.i85 0.159 0.135 0.149 
9 0.172 0.145 0.142 0.155 
9 0.150 0.139 0.138 0.124 

0.153 0.155 0.128 0.122 

11 G.143 0.162 0.155 0,142 

12 0.153 0.138 0.129 0.150 

13 0.151 0.149 0.120 0.135 
1"* 0.169 0.158 0.108 0.129 

15 0,1H5 0.133 0.153 0.122 

16 0.157 0.142 0.212 0.094 

17 0-131 0.120 0.135 0.113 
® 0.143 0.143 0.098 0.118 
3 0.113 0.146 0.061 o!o89 

JO 0.134 0.114 0.108 0.097 

21 0.120 0.150 0.095 0.123 

2^ 0.108 0.098 0.089 0.163 

^3 O.llS 0.096 0.180 0.078 

t," 0.137 0.173 0.175 0.035 

25 0.146 0.080 0.125 0.''84 

26 0.107 0.155 0.077 0.055 

27 0.157 0.188 0.043 0.155 

28 0.181 0,096 0.100 0.18S 

29 0.165 0.200 0,222 0.048 

30 0.082 0.083 0.071 
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Table 2b 



RAW DATE-RELATED PROMOTION RATES 
1973 SURVEY 



DATE 


PUBLIC 


PRIVATE 


PUBLIC 


PRIVATE 




UNi V bnbll X 


U alV asblxX 


CULJjuGE 


COLLEGE 


1947 


0.065 


0.054 


0.027 


0.041 


19iJ8 


0.078 


0.068 


0.012 




191*9 


0.057 


0.040 


0.075 


a 0.053 


1950 


0.065 


0.056 


0.043 


0*069 


1951 


0,071 


0.046 


0.042 


0.04B 


1952 


0.073 


0.051 


0.02fl 


0.073 


1953 


G.062 


0.048 


0.032 


0.054 


195tf 


0,070 


0.055 


0.027 


0.050 


1955 


0.053 


0.052 


0.025 


0.052 


1956 


0.074 


0.060 


0,043 


0.061 


1957 












0v072-- 


0 . 0^59 


0.a48 


0 ^osr 


1958 


0,077 


0.053 


0.055 


0.070 


1959 


0.077 


0,070 


0.035 


0.07if 


1960 


0.084 


0.081 


0.072 


0.094 


1951 


0.080 


0.075 


0.063 


0.058 


1962 


0.085 


0,088 


0.072 


0.0^1 


19S3 


0.097 


0.091 


0.056 


0^089 


1954 


0,099 


0.095 


0.095 


0.075 


1955 


0.108 


0.110 


0,102 


0.116 


1966 


0.123 


0.106 


0.119 


0.100 


1957 


0.139 


0.119 


0.117 


0.142 


1968 


0.155 


0.159 


0.177 


0.158 


1959 


0.181 


0.154 


0,20e 


0.11^^ 


1370 


C.190 


0.140 


0.223 


0.135 


1971 


0,182 


0.127 


0.190 


0.11^* 


1972 


0.197 


0.143 


0,239 


0.143 



have low raw tenure rates because the young faculty have not yet had time 

to make a case for promotion. Raw tenure rates thus confound the effects 

of age structure and market pressure. A statistical model is necessary to 

3 

separate these effects* 



3 

The numbers reported in this and following tables are all unweighted and 
thus not strictly comparable to the results from the 1969 ACE-Camegie 
Survey reported by Trow (5) . Both surveys were stratified by type and se- 
lectivity by institution. Weighting would make the magnitude of the num- 
bers the same as the magnitude of the entire population (institutions of 
higher education). Ho^-ever, since the sample was not stratified to be rep- 
resentative of institutions according to their tenure ratios, it is possible 
that blowing up the sample using institutional weights could be misleading, 
^ since our interest here is to study promotion to tenure of those within the 
ERJC sample. ^ 
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3- A Statistical Model 

The observations that we seek to explain with our model can be sum- 
marized by a matrix whose dimensions are years since highest degree, i , 
and date, t - An element in the matrix is F^^ , the number of faculty of 
age i at date t who have not yet received tenure* If we consider a 
cohort or those t^'ho received their highest degree at a particular date, 
between any two years P^^ - V^^^ ^ S,^ will have received tenure* 

With the S, as observations of "successes" we seek to estimate ^, 

- it 

the probability of obtaining tenure as a^Taculty member moves from age 1 
at date t to age 14-1 at date t+1 , This est:^ted probability depends 
on an age effect, a. , and a date effect, b^ . In particular, we fit a 
logistic function which assumes that: 



xt 



or 



1 t A,5 
e It 



it a.+b^ 1 4- A,B^ 

1 + e ^ ^ ^ ^ 

^1 ^t 
where = e ^ and = e 

The logit function can be thought of as the log of the odds of getting 

tenure for an Individual i years past his highest degree and the date 

effects can be thought of as a sort of ''correction" to this odds ratio 

that depends on market conditions at dat t * If market conditions had 

no effect on a faculty manber*s chance of promotion, then the b would 

t 

be equal to zero and the equal to 1- The i^^ would then be inde- 

pendent of time, or 



The statistical model Is described in greater detail in Appendix I. 



9 

-An age effect, , of ,10 would mean that if one did not yet have tenure 
at i years from one's highest degree, the odds in favor of obtaining 
tenure between that year and the next would be ,10, or 1 to 10 3 ^v/r- 
responding probability is .09, or 1/11. A date effect, B. of* sav, .5* 
would imply that because of the market at time t , the actual odds ratio 
of obtaining tenure between year i and i+1 and between dates t and 
t+1 would be only half as great as would be predicted on the basis of age 
alone. (The corresponding probability is ,048.) Similarly, a of 1.5 

would imply a pfo&ability of getting tenure of /13, or an odds ^atio of *15 
(that is, .1 X 1.5 = A^ x ) , In years f increasing demand for faculty, 
we should expect the B^ to be greater than 1 , In years of declining de- 
mand, we would expect the B^ to be less than 1 if our hypothesis of tenure 
as a method of competitive adjustment is correct, - 

Given the age and date effects, it is possible for any given date 
to calculate the corresponding probability frequency function and the 
cumulative distribution function for the time to tenure. We can find the 
medians of these distributions, and these "date-corrected" medians allow 
us to make comparisons across types of institutions and among Jields tliat__^ _ 
are easily understood intuitively. The date^corrected median for year t 
can be interpreted as the median time to tenure that would be experienced by 
the cohort that entered academia in year t Jf conditions did not change 
thereafter. After examples of age and date effects are shown below It is 
these date-corrected medians that will be used to illustrate the results 
of our estimation. 
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4. Results 

The estimated age and date effects, for data from the 1973 ACE 
Survey, are shown in Tables 3 and 4. Taken by themselves, they are not 
particularly easy to interpret. It appears that, for most types of 
institution, the age effect is largest (i.e., the odds of promotion are 

Table 3 



LOGIT DATE EFFECTS 
1973 SURVEY 



DATE 


PUBLIC 


PRTV ATP 




"DVTU ^1 P 

rHX ¥ Jil tf 




UNIVERSITY 

\J ii ^ w tJ 11 L/ J, t JL 


u 11 ji r Lt no J. J, X 




n t\ T T j?n p 


1 ^lLf\ 

± ^HQ 


„^ -_ _ 


" ^ n ^ Q 


U • 1 z 


_ _ _. 






n Q 

U . 0 3 


U « Z 1 


U • oo 


1 OUR 




U . D 3 


n 1 n 
u • 1 u 










n 7 Q 


U # 0 0 


1950 


0.52 


0.60 


0.44 


0,73 


1951 


0,73 


0.53 


0.45 


0.53 


1952 


0.78 


0,62 


0.32 


0.89 


195 3 


0.66 


0.61 


0.35 


0.55 


l35«t_ 


0.73 


0.80 


0,28 


0.70 


1955* 


0.5 3 


0.63 


0.27 


0.59 


19551 


0.72 


0.71 


0.44 


0.67 


1957 


0.68 


0.67 


0.49 


0.68 


195Q 


0.71 


0.58 


0.55 


0.72 


1959 


0.69 ^ 


0.76 


0.34 


0.74 


1950 


•0.76 


0.89 


0.58 


0.98 


1961 


0.72 


0.81 


0.58 


0.70 


1962 


0,78 


0.98 


0.70 


0.85 


1963 : 


0.93 


1.03 


0.64 


0.95 


195f 


0.99 


1.13 


0.98 


0.81 


195 5- 


1,12 


1.33 


1.08 


1.32 


1966 


1.33 


1.31 


1.34 


1.12 


1957 


. - 1.56 


1.55 


1.30 


1.71 


1958 


1.83 


2.29 


2,18 


2.03 


195 9 


2.2f 


2.33 - 


2.78 


1.48 


1970 


2.12 


2.14 


3,21 


1.75 


1971 


2.24 


1.87 


2.64 


1.48 


1972 


2.3f 


1,98 


3.32 


1,87 



A complete tabulation of the results is given in Appendix 2. Selected 
tables and graphs are also presented in the body of the report. 
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Table 4 



LOGIT AGE EFFECTS 
1973 SURVEY 



AGE 


PUBLIC 


PRIVATE 


PUBLIC 


PRIVATE 




UNIVERSITY 


UNIVERSITY 


COLLEGE 


COLLEGE 


1 


0.019 


0.012 


0.028 


0.026 


2 


0.037 


0,017 


0.047 


0,033 


3 


0.0 82 


0.044 


0.095 


0.05 3 


H 


O.llt 


0,073 


0.130 


0.105 


5 


O.lSit 


0,109 


0.135 


0.137 


6 


0.182 


0.135 


0.159 


0.153 


7 


0.215 


0.177 


0.14B 


0.172 


8 


0.203 


0,152 


0.154 


0.184 


9 


0.173 


0.155 


0.152 


0.141 


10 


0,178 


0.182 


0.142 


0.138 


11 


0.151 


0.190 _ 


0.173 


0,161 


12 


0.15 9 


0.155 


0,13 7 


0.JJ4- 


13 


0.152 


0.164 


0.124 


0.149 


l"* 


0.181 


0.172 


0.0 99 


0.140 


15 


a. 149 


0.143 


0.147 


0.125 


15 


0.165 


0,153 


0.213 


0.093 


17 


0.1 34 


0,123 


0.129 


0 .11 5 


18 


0.149 


0.152 


0.088 


0.117" 


19 


0.114 


0.150 


0.049 


0,085 


20 


0.140 


0.117 


0.095 


0.093 


21 


0,124 


0.176 


0.087 


0,122 


22 


0.112 


0.100 


0.080 


0,173 


23 


0.121 


-0.100 


0.179 


0,073 


2't 


0.148 


0.189 


0.165 


0.031 


25 


0.155 


0.070 


0,110 


0,191 


26 


0.103 


0.145 


0.070 


0,049 


27 


0.162 


0.175 


0.038 


0,151 


28 


0.175 


0.075 


0.097 


0.184 


29 


0.153 


0.179 


0.232 


0,043 


30 


0,055 


0.057 


0.045 





greatest) from 7 to 12 years after receipt of Ph^D^ It appears that the 
maximum values of the age effects are reached earliest in public univer- 
sities. The age effects become easier to Interpret if we convert the 
estimated odds into probabilities and construct the corresponding proba-- 
Tjility distribution function, we can then calculate a cumulative distribu- 
tion function from it (which tells us the chance of promotion at or before 
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a particular age, assuming that date has no effect), and examine the 
medi time ^to tenure, by type of institution. In Table 5, these medians 
along with the interquartile range, allow us to contrast differences in 
time to tenure for' different types of institution* As estimated from age 

Table 5 

Median and Interquartile Ranges of Time to Tenure 
Uncorrected for Date Effects 

Hed ian Interquartile Range 
Public Universitie-t 6-7 6*4 
Private Universities 7*9 6,9 
Public Four Yeair ^ 6*9 7.8 
Private Four Year 7.3 7.3 

effects alone (assuming that the date effects are constant over time and 
equal to 1), the time to tenure is shorter in public institutions than in 
private institutions. The dispersion of time to tenure is least for public 
universities and greatest for public year colleges. 

The date effects also show a roughly similar pattern by typ^ in- 
stitution. Generally, they are less than one (i*e., the odds of getting 
tenure are less than what would be predicted on the basis of age alone) 
until the early 1960's, when they begin to rise rapidly. This rise levels 
off at different dates for different types of institution. For public 
universities the maximum is reached in 1970, for private universities in 1969. 



6 

The interquartile range is the difference in years between the time to 
tenure before which 25% of those promoted have been promoted and the time 
to tenure before which 75% of those promoted have been promoted. 
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This pattern is not as marked for 4 year institutions- Pub Lie colleges 
hardly seem to level off at all, except for a dip in 1971. Private colleges 
peak in 1968, but then the date effects seem to fluctuate* 

An intuitively understandable interpretation of the way that the date 
effects influence the time to tenure based on age alone is found by examining 
the date-corrected median times to tenure. As was described' above, the date- 
corrected median time to tenure In year t can be interpreted as the median 
time to tenure that would be experienced by the cohort that enters the acade- 
mic labor market in year t if^ market conditions were to remain unchanged 
theve^Lter, These are calculated by taking the age effects and, for eac'i 
year, applying the appropriate date effect* The corresponding probability 
distribution \s then found and the median of the corresponding cumulative 
distribution is the date-corrected median time to tenure. These are shown 
In Table 6, for the dates after 1950. For universities, the public medians 
are uniformly lower than the private medians as can be easily seen in Figure 1 
For four year colleges, before 1965, the date-corrected median is higher 
for public institutions- Thereafter, the median for private institutions 
is higher- This change may be due, in part, to the fact that tenure sys- 
tems were not adopted by many state colleges until the late 1950*s» It 
should also be noted that, even as late as 1972, the date-corrected medi- 
ans were falli.ng, although they were declining at a lower rate than in the 
1960*s* 

The date-corrected median times to tenure by broad field are presented 
in Tehle 1 for public universities and in Table 8, for private universities* 
The pattern by field is similar to that for the aggregate—the median time 
to tenure falls rapidly after 1961, levelling off in 1968 for private univer- 
sities, but continuing to fall until 1970 for public universities. This 
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Table 6 



MEDIAN AGES TO TENURE 
1973 SURVEY 



DATE 



1950 
1951 
1952 
1953 
195U 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1953 
196i^ 
1S55 
19S6 
1957 
1958 
196 9 
1970 
1071 
1972 



PUBLIC 
UNIVERSITY 

8.58 
7.81 
7.56 
8.28 
7.85 
8. 47 
7,85 
8.13 
7.95 
8.01 
7.69 
7,87 
7.59 
S,9H 
6,7U 
6.39 
5.88 
5.U7 
5.07 
U.63 
i».U8 
.53 
U.54 



PRIVATE 
UNIVERSITY 

10.02 
10.50 
9.88 
9.98 
8.91 
9. ,8 6 

9.63 
10.19 
9.08 
8. 46 
8,86 
8.02 
7.85 
7.51 
5.91* 
5,99 
5.55 
5.60 
5.56 
5.75 
6.08 
5.94 



PUBLIC 
COLLEGE 

12.86 
12.45 
16.47 
15.34 
19.39 
20.23 
12.94 
11.65 
10.65 
15.73 
9,08 
10.24 
8.90 
9.53 
7.01 
6.57 
5.76 
5.85 
4.42 
3.87 
3.62 
3 . 96 
3.57 



PRIVATE 
COLLEGE 

8.80 
11.01 
7.75 
9.64 
9.09 
10.32 
9.43 
9.33 
8.94 
8.75 
7,36 
9,09 
7.91 
7.45 
8.22 
5.29 
6.84 
5.56 
5.14 
5.93 
5.49 
5.93 
5,34 
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Table 7 



MEDIAN AGES TO TENURE 
1973 6'UkVBY I PUBLIC UNIVERSITIES 



DATE 



950 
951 
W52 
1953 
AS If 
1955 
1956 
1S57 
1958 
1959 
950 
1^61 
1962 
1963 
1951^ 
1955 
1255 
1957 
368 
1959 
1970 
1971 
1972 



OGICAL 


ENGINEERING 


iiUMANITIElf 


FHiSICAL 


SOCIAL 


EDUCATION^ 


lEtWES 






SCIENCES 


SCIENCES 




8.35 


10*1G 


. w 


13 20 


8 SI 


i o 7q 




3.47 


7.98 


8 


7 20 


8 08^ 


7. 40 


6 12 


7 nil 


7 18 


7 88 


7 92 


10.05 


15.68 


8 SB 




11 69 


^ 1 S 0 3 


__ 8#29 


10.76 




6 


7 "^H 


9 9S 


12.5^ 


10.36 




? . ^3 ^ 




7 ^ <r 
/ « z 


10. SJ^ 


7.81 


11 01 


8 OS 


9 12 


1 3 07 


8.07 


^ 26 


A M * V w 


8 0"^ 


8 4S 




6*75 


3 74 


8 32 






7 9 


8.11 


7.06 


10 65 


7 71 


11 CiH 


*i A Q 


B.52 


7.04 


_ ^ * W w ^ 


S ^ A 


9 37 


A CO 


9.51 


1C.43 


8.83 


7.62 


9.59 


8. 82 


7*35 


5.80 


7.81 


7.43 


8.42 


8,81 


7.91 


5-62 


7 8^ 




W . W / 


/ . ^ J. 


7.59 


9.05 


7 01 




<i 71 




5.50 


5.B8 


5.04 


6.58 


5,10 


6.35 


5.28 


5.00 


5,48 


6.87 


5.68 


5.13 


6.25 


5.06 


5.11 


5.05 


4.95 


4.93 


5.73 


«».ii5 


5.30 


5.93 


5.38 


4.11 


5*52 


3.85 


4.28 


5.75 


4,39 


4,13 


5.30 


4.25 


3.39 


5*47 


4.22 


3.65 


5.08 


4.05 


4.50 


5.94 


4.11 


3.79 


it. 8? 


5.10 


3.ai 


6.05 


4,11 


4.34 


7.23 


5.74 


5.92 


7,11 


5-60 


5,87 


5.74 


5,2S 


5.55 


5.51 


5.69 


5.56 


0.79 


1.03 


0.95 


0,79 


1.01 


1,13 
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Table 8 



MEDIAN AGES TO IBHURE 
1973 SURVEY / PRIVATE UNIVERSiflES 



DATE 



1950 
1951 
1952 
1953 
1954 
1955 
19.56 
1957 
1958 
1959 
1960 
1951 
1962 
1953 
1354 
1955 
1955 
195 7 
1968 
JL953 
1970 
1S71 
1972 



BIOLOGICAL 
SCIENCES 

15.12 
15.89 
15.22 
10*52 
ir.f5 
11.39 
13. f7 
20.39 
20. 47 
11.53 
10.11 
8.63 
11.40 
9.93 
8.93 
12.54 
11.80 
- 10.82 
7.57 
8,17 
B,67 
10.67 
8.75 

10.60 
7.28 
0.69 



ENGINEERING 



10.12 
10.74 
B.34 
5.75 
8.35 
13,02 
9.76 
5 .95 
13.08 
10.13 
7.55 
14.05 
6.50 
8,83 
8,95 
5.7? 
5.80 
5.99 
5,70 
4.76 
4.9(J 
5,32 
5.37 

5.79 

c ne. 

0,85 



ITIES 


PHYSICAL 


SOCIAL 




SCIENCES 


SCIENCES 


12.86 


11.57 


7.09 


10*82 


5,74 


13.25 


9.25 


11.69 


3.05 




9.41 


13.05 




7.12 


9.13 


12.80 


9.45 


13.07 


9.80 


8.59 


8.82^ 


7.83 


11.37 


8,33 


^.51 


9.62 


9.13 


7. 55 


8,94 


3.82 


10.55 


8.02 


7,79 


12.12 


8,72 


9.64 


10.67 


7.60 


7,62 


7.5^ 


7.19 


7.29 


/ . 6 5 


7,15 


3.27 


5.99 


7,23 


7.08 


5.30 


8.31 


5.47 


5.71 


7.23 


5.78 


4,89 


5.18 


5.27 


4.75 


5.48 


4.89 


ii.72 . 


6.08 


5.88 


5.15 


7.12 


4.98 


5.94 


6.11 


4.91 


7.27 


7,82 


7.44 


5.70 


5.51 


7.37 


0.78 


0.72 ^ 


0.99 



EDUCATION 



10.24 
10.57 
15.27 
10.22 
17V86' 
13.72 
10.91 
10.09 
9,53 
7,98 
10.72 
7.16 
5.70 
5,79 
5 . 94 
7,58 
10,05 
5.34- 
5,62 
5.97 
4,92 
5.00 
5.73 



7.57 
5.99 

0,79 
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general observation is illustrated in Figure 2 for the physical sciences 
and in Figure 3 for the social sciences. It is interesting to note that the 
rapid decline in the median time to tenure began in 1956 in the physical 
sciences, while this did not occur until 1959 in the social sciences. Fur- 
ther work should relate these differential changes in median times to tenure 
to changes in the ratio of non-academic to academic demand. 

For both public and private universities, it appears that the date- 
corrected median times to tenure estimated by the logit model are longest 
in the biological and physical sciences* This seems curious, since the non- 
academic market for natural scientists is certainly more important than the 
non-academic market for Ph.D.*s in the humanities. Two things, however, 
should be noted. First, the decline in the time to tenure began earlier in 
the natural sciences than in the humanities and social sciences, and for the 
period 1956-1960, median times to tenure in the natural sciences were low 
relative to other fields* Second, in the 1960*s the differences between 
median times to tenure among all fields narrowed in both public and private 
universities. !^en we looked at the inter-quartile range for median times 
to tenure by field in the 1960^s, there was much more overlap over fields 
using this measure than the point estimates would indicate. 

There are also two conceptual points that need further investigation 
before we can interpret this result of field differences. First, our 
measure of time to tenure is time since Ph.D* It is possible that, in the 
humanities, it takes a long time to earn a Ph-D,, but thereafter progression 
to tenure is quite regular. The adjustment of supply to demand takes place 
In the time to completion of Ph*D* rather than the time from Ph.D. to tenure* 
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Figure 2 
Median Times to Tenure 
Physical Sciences 

Public Universities ( ) 

Private Universities ( ) 
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Figure 3 
Median Times to Tenure 
Social Sciences 



Public Universities (- 



Private Universities (- 
131 



I 



/ 



\ 



\ 



41 I I I I I I I 

1?50 1933 I960 



/24 '■ 



I 

1970 
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In the sciences, on the other hand, the time to completion may be fairly con- 
stant, but post-doctoral fellowships prolong the time from Ph.D. to entry to 
tenure track positions. The "true" adjustment variable for humanities, then, 
would be time to tenure corrected for time to Ph*D., while in the sciences, 
it would be time to tenure corrected for duration of post-doctoral work* We 
do not have the data to make all these corrections, but they should be taken 
into account when we interpret the date-corrected medians* 

The other point concerns the role of changes of tenure rate as a method 
to increase the supply of Ph*D»*s to the academic, as opposed to the non- 
academic, market* In the natural sciences, a relatively l^rge share of 
demand for Ph*DJs comes from the non-academic market. Here, small adjust- 
ments in tenure rates may induce the required supply response as academic 
demand increases. The source of additional supply, at least initially, is 
existing Ph.D.*s. In the humanities, on the other hand, the non-academic 
market is virtually non-existent* When academic demand increases, potential 
supply must be attracted by increasing the number of graduate students. 
The lags in this process of adjustment may be considerably longer and it 
may be that a relatively large change In the rate of promotion to tenure is 
necessary to induce the required supply response in the short run* Impli- 
cit in '"his argument is a model of dynamic adjustment of supply and demand 
similar to that of Freeman (3) * The purpose of this paper is more statis- 
tical description than model building* However, an obvious next step in- 
volves explaining the age and date effects with a model of this sort. 

5. Some Qualifications 

Before we summarize our results, a few notes of caution in interpre- 
tation should be sounded. The most important has to do with the data, ^hich 
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come from a survey of teaching faculty within academia. Faculty that have 
left academia because they did not get tenure are not included in our sam- 
ple* Thus, our estimates of tenure rates are probably overstated, particu- 
larly for the older faculty cohorts. The way to investigate the extent of 
the bias would be, for example, to look at the National Research Council 
longitudinal survey of doctoral scientists and engineers, which indues 
Ph.D. *s both within and outside academia* It is unlikely, however, that 
the qualitative aspects of our estimates would be changed. 

Another qualification that stems from the nature of the sample concerns 
the independence of the experience of individuals. Strictly speaking, the 
assumption of independence is implicit in tne statistical model that we use- 
However, the experiences of individuals within the same institution will 
clearly not be independent, even given age and date* If only a small number 
of institutions are sampled, then this assimjption must be questioned. Never- 
theless, in the 1973 Survey, and particularly for universities, we feel that 
this lack of independence is unlikely to seriously bias our estimates. 

The third qualification relates to the point discussed in the pre- 
vious section concerning different career patterns by field. If there are 
systematic differences in career patterns (time to complete Ph*B*, post-docs, 
etc*), then the age effects will be incorrect to the extent that these dif- 
ferences have not been taken into account* However, if these systematic 
diff erences do not change over time, the date effects, which are estimated 
conditional on age, will not be biased* On the other hand, if career pat- 
terns change as the result of market influences, the date effects will re- 
flect these changes, which are. In fact, changes in the "true" age effects. 
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Finally, it should be remembered that our model of the process of 
promotion to tenure leaves out a lot of things that all of us who are aca- 
demics know to be important. Change in quality of faculty by cohort is per- 
haps the most obvious example. Suppose that physicists trained after 1960 
are simply better physicists than those trained previously. Until the market 
adjusts to this higher level of quality in post-1960 cohorts, for example, 
by raising standards for promotion, post-1960 cohorts will have a greater 
chance of promotion not because of "the market" but because they are per- 
ceived as "better" than earlier cohorts. Our model is not refined enough 
to pick up these differences* 

In spite of these qualifications, however, we feel that this model 
does describe in a concise and quantifiable manner an important aspect of 
adjustment in the market for faculty. 

6. Conclusions 

In this paper, we have used a statistical model to estimate time from 
Ph.D. to tenure. We have been able to separate the effects of time since 
Ph.D. (age effects) from effects that are associated with changes in market 
conditions (date effects). We find that the tenure rate did, indeed, in- 
crease during the period of rapid growth in academia from I960 to 1968 in 
all types of institution and in all fields within these institutions. After 
1968, the tenure rate continued to increase In public institutions, but more 
slowly. However, in private institutions, th^. tenure rate remained constant 
or declined between 1968 and 1972. Thus it would appear that the tenure 
rate did behave as an economic variable in the sense that higher tenure rates 
occurred at the same time as the rapid increase in employment in academia. 
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In private institutions, which were relatively harder hit by the declining 
rate of increase in enrollments in the late 1960 *s, we. see^^ quite Jrapid down- 
ward adjustment of tenure rates at the same time. 

We examined the tenure rate by broad field for universities and found 
the same general pattern as was found by type of institutioiL, In public 
universities, the tenure rate rose more or less continuously from 1960 to 
1972. In private universities » the median time to tenure also fell after 
I960, but levelled off and began to rise again after 1968. 

Contrary to our expectations, it would appear that the median time 
to tenure is longer in the physical and biological sciences than in the 
humanities and social sciences, in both public and private universities. 
This may be a result of post-doctoral fellowships in the sciences delaying 
entry into tenure track positions, or it may be a result of the academic 
sector having a relatively smaller share of total demand for Ph.D.'s which 
would require less adjustment in rates of promotion to tenure to evoke a 
given supply response in these fields. This question, and the problem of 
relating the date effects that we have found to other observable changes 
in the academic labor market are important directions for future research 
on academic labor markets* It is necessary, first, to know what we need 
to explain. We hope this paper has been a step in that direction. 



ERIC 



28 



25 



7, References 



!♦ Bayer, Alan. Teaching Faculty in Academe 1972-/3 , ACE Research Reports, 

Vol. 8, No. 2, Washington, D.C.: American Council on Education, 1973, 

2. Commission on Academic Tenure in Higher Education, Faculty Tenure , 

San Francisco: Jossey-Bass Publishers, 1973. 

3. Freeman, Richard B, The Market for College Trained Manpower . Cambridge: 

Harvard University Press, 1972, 

4. Machlup, Fritz, "in Defense of Academic Tenure," American Association of 

University Professors Bulletin , „ Summer, 1964, 50 (2), pp* 112-124. 

5* Trow, Martin. "The Distribution of Academic Tenure in American Higher 

Education." In B. L. Smith and Associates (Eds.), The Tenure Debate . 
San Francisco: Jossey-Bass Publishers, 1973, pp. 223-250. 



i 




26 



Appendix 1. A Two-Way Logit Model for the Estimation of Age and 
Date Effects . 

We observe a sample of K persons in a particular year. For each 
person we observe: (1) his "age" Ce*g*, the nutnber of years since the 
Ph.D.); (2) whether or not tenure has already been obtained and, if so, 
at what date; and (3) some other characteristics (e.g., type of 
institution)* Counting time in years, we let T^^ denote the first age 
at which k has tenure, i,e., if k gets tenure between ages (i-1) 
and i , then \^ ^ Ci ^ 0) , Note that need not be finite. 

Let P{^(i) denote the conditional probability that T^^ = i , given 
k's characteristics. Since T^^ need not be finite, the sum of the 
probabilities Pj^^^) over years 1 could be less than 1. We assume 
that, given the characteristics of the persons, the random variables 
Tj^ are mutually independent. We also assume that "^j^ ^ 
(alternatively, we consider only such persons). 

At the time of the sample survey, person k has age Ij^ * 
Therefore, if ^ (person k already has tenure), then we 
observe Tj^ • Otherwise, we only observe that Tj^ > ; we denote 
this outcome by the symbol 0 . Accordingly, our observation about 
person k's time to tenure is 



0 ,if \>\. 



The likelihood function for is 



(1) w = 



Z P, (i) , if Y. = 0 . 
1>I, ^ ^ 
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It will be convenient to express this likelihood function in 
terms of the probabilities of transition from nontenure to tenure. 
Define k' s tenure rate at age i by 

(j)j^(i) = Prob (Tj^ = i + 1 I Tj^ > i) 
Pj^Ci + 1) 



2 PuCj) * 
j>i 

where it is to be understood that the sum includes the term J = 
( k never gets tenure) ♦ Then 

j>i " 



and 



i-2 

Pj^(i) = <f^(± - 1) n [1 - 4,j^(j)] , 

j=0 

i-1 

I p (i) = n [1 - ({, (j)] . 
j>i j=o ^ 



Let 



Xj^(i) = 1 if k does not have tenure at age i , and 
zero otherwise. (Recall Xj^(0) = 1 ). We can write the likelihood 



function L, as 
k 
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(2) 



3=u 



n [1 - 4'k(j)] . if Y = 0 



, if 0 , 



Notice that [\Ci) - Xj^(i + 1)] = 1 if k first has tenure at 
age (i + 1) , and is zero otherwise. Hence 



\(2) - X, (j+1) 
(3) n <^ (j)^ 

j=0 ^. 



1 , if = 0 . 



Combining (2) and (3) , we see that the natural logarithm of the 
likelihood function 1^ is 



(4) 



£n L^iY^) 



[X^ii) - X^i± + 1)] In^^ Ci) 

+ E X, (i + l)£nll -<f>Ml . 
3=0 ^ ^ 



Since the observations Y^^ are mutually independent, given the 
characteristics of the persons, the logarithm of the sample likelihood 
function is 



(5) 



k 



Equations (4) and (5) are the basis of all the subsequent analysis. 
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Suppose first that we have a group of persons yitio are honK)geneous 
with respect to all characteristics othar than the "age" at the 

time of the survey. Assiii» that a person *s teauTe rate 
at age 1 depends on 1 and on the Calendar date at which the 
subject reaches age 1 . In other words, there are parameters i^^^ 
such that, if person k has ag^. i in year t then 

(6) ^^i±) = <l>^^. 

Let P^^ denote the number of persons of age i who do not yet have 
tenure at date t , and define 



^it ^i+l,t+l ' 
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Thus S^^ Is the number of persons tmtenured at age 1 and date t 
who succeed In obtaining tenure during the following year, and N^^ 
is the number not successful. In terms of these numbers, the 
log-llkelihood function (4) - (5) can be bitten as 



1-1 T--1 

(7) il(Y ,.,,Y ) = Z Z [S.£n (j).^ -h N An (1 - A )] 



where I is the largest age represented in the s^ple, and the 
calendar dates run from 0 to T . 

We now consider a particular hypothesis about the parameters 
, nan^ly, that the logarithm of the odds of getting tenure is 
the sum of an "age effect" and a "date effect". To be precise, we 
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consider the hypothesis that 



(8) 




or equlvalently 



(9) 




where 



(10) 



We shall actually call the parameters the age effects and the 

parameters the date effects . Notice that we need a further 

condition to identify the paramters A^ and B^ , since » in (8) 
if we multiply all the age effects by a constant > and divide all the 
data effects by the same constant, the tenure rates 4*^^ are left 
unchanged. This further condition will be a "normalization" equation 
of the form 



where the are some fixed weights whose sum Is 1. We shall 

discuss the choice of weights later* 



(11a) 



n B^^ = 1 , 



or equlvalently 



(lib) 



I ^3, = 0 , 
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With, the hypothesis (8) the. log-likelihood function (7) 
becomes 



(12) Si(X.,..,Y,) = Z 

^ it 



A.B 



It \1 + A^Bj. , 



It U+A^B, 



Z S in A, + 2 S B 



it it It 



where 



(13) S. H Z s.^ , S ^ S E S.^ . 

1. . it ' .t .it 
t 3. 



The first-order conditions for a maximum of the log-likelihood £ 
with respect to the parameters A^ and B^ are 



(14) 



3 A ^ ^i. 
3 A^ A^ 



3 A _ ^.t 
3 \ " \ 



- E 



^it^ 
t 1 + Vt 



- E 



^it^i 



^ 1 + A^B^ 



= 0 , all 1 ; 



= 0 , all t ; 



or equivalently. 



(15) 



i X t 



To these equations should be added the normalization equation, (ID* 
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Equations (15) suggest an iterative algorithm for calculating 

* * 

-the maximum-likelihood estimates, and . Define the mapping 

(A', B') = FCA, B) by 



t i t 

(16) 

P.^ A. 

B» = S / Z It 1 



t .t ' ^ 1 + A. B^ • 



The maximunt-likeliliood estimates (MLE*s) and , then satisfy 

the fixed-point condition 

(17) (A^^, B*) - F(A*, B^) , 



where 



A E (A^), B E (B^) . 



We take initial values 



(18) 



B° = 1 , all t , 



A? = S, / N. , all i , 



and calculate successive pairs (A^, B^) by 



(19) (a"", b"") = F(a''^^, b"""^) , n > 1 , 



until successive differences appear sufficiently small. Note that 
the aJ are the MLE*s of the age effects under the hypothesis tha 
all date effects are 1. This algorithm has performed well on our 
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data thus far. The appendix to this section shows that the algorithm 
is locally stable in a neighborhood of a pair (A , B ) of MLE's, 

To test a null hypothesis such as = 1 for all t , one can 
use an asymptotic form of the inaxiinum-likelihood--ratio test. For 
example, let be the maximum of A under the hypothesis (8) , 

and let 1^ be the maximum of i under the hypothesis of identical 
date effects: 

(20) = 1 , all t ; 

then for large samples, under the *'null" hypothesis (20) the 
distribution of 2 (it* ^ £*) will be approximately a chi-squared 
distribution with (T - 1) degrees of freedom. 
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The Case of More than One Group of Persons 

We now consider the case in which the persons in the sample are 
grouped by soma characteristics, e.g«, type of institution. The same 
analysis could be applicable to comparing the results of different 
sample surveys. 

Let the groups be indexed by g = 1,..,G , and let <b ^ denote 

git 

the tenure rate for a person in group g who has age i 
at date t . We are particularly concerned with testing the 
hypothesis that the date effects are the same across groups. For 
this question, the null hjrpothesis is 

ig t 

and the alternative hjrpothesis is 

*git = Tiri^^ . all g , i-, t . 

3.g gt 

To use the large-sample maximum-likelihood test, we calculate MLE*s 
under the two hypotheses. The MLE's under the alternative hypothesis 
are, of course, obtained by applying the preceding analysis to each 
group individually. Let I denote the maximum of the log-likelihood 

o 

for group g , 

To obtain the MLE*s under the null hypothesis, we combine (4) 
and (21) to get the log-likelihood function 
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(22) Jl = E 

git 



ZS. £nA^+ZS in B 
gi gi- gi t 



Z P £n (1 + A .B^) . 
git g^*^ 



The first-order conditions for a maximum of £ are 



3^ - . -git\ 



8 A . A . 1 + A ^B, 

gi gr t gi t 



3 B^ r 1 + A ,B - ° • 

t t gi gi t 



These may be rewritten as 



» 



A = S / Zl g^*^ 

B = s /SI Sit gi 
gi\ gi t 



Note the similarity between these equations and (15) . Again, 

these equations suggest an iterative algorithm for calculating the 

MLE*s. We shall write the iteration formula in a way that suggests 

how one could use the basic calculation for the one-group case as 

a "subroutine" for the present case. I^t a\ and be the 

gi i 

approximations to the MLE*s obtained in iteration k . Define 
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t 1 + A^.B^ 



(23) = c\ / Z 



gt gt Yt ' 



gt g*t gt 



Iteration (k + 1) is now defined by 



gi t 



(24) 



Notice that (1) the A^^^ and B^^""- are, for each group g . 
k k 

related to the A^^ and B^ by the same formula as in the one-group 

case, except that one uses the same B^ in each group. Each new 



k+1 

approximation B^ is then calculated as a weighted average of the 

k k. 
®gt ' ^"^^ numbers B^^ , given by (2.23), are of course only 

auxiliary quantities, and are not to be confused with successive 

approximations to the MLE's B^^ under the alternative hypothesis. 

To test the null hypothesis, let I* denote the maximum of the 

log-likelihood function under the null hypothesis. Then, in large 

samples, the statistic 2(E £* - ;*) will have approximately a 

g ^ 

chi-squared distribution with (G - 1) (T - 1) degrees of freedom. 
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Exploiting the syinmtry between the age and date effects, one 
can easily modify the preceding analysis to test for differences 
in age effects among the groups. 
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Normalization and Comparison of Age and Date Effects from Different 
Groups ^ ' 

Suppose it has been decided that differences in age and date 
effects among different groups are statistically significant* To 
further study these differences one must keep in mind that the age 
and date effects in each group are identified only up to multiplication 
of the age effects by a (positive) constant and division of the date 
effects by the same constant* As this constat icreased, the age 
effects would move out along a ray in (I - l)--d-Lmensional space, 
while the date effects would move correspondingly in along a ray in 
(i - l)-dimensional space. The following discussion deals explicitly 
with the comparison of date effects. The implications for the 
comparison of age effects will be obvious. 

In the absence of any further information to compensate for the 
lack of identification, one can only say that two vectors of date 
effects are "siirdlar" if they are close to being proportional. In 
particular, we could say that there is an absence of date effects 
if they were all equal* In C^e latter case, a natural normalization 
would be to se*: all the date effects equal to 1* More generally, 
it would seem natural to normalize the date effects by requiring 
that, for some homogeneous function f , f(B) = 1 , where B 
denotes the vector (B^) ; the function f would have the further 
property that fCl,...,l) = 1 . 

Unfortunately, we can find no compelling reason to choose one 
such function f over another. In subsequent sections we use the 
geometric mean 
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f (B) = n B^^ 



w.. 

9 



where the weights are defined by 



t P... E P 

gi 



The iterative algorithm for calculating MLE*s described above does 
not preserve this harmonic inean from one iteration to another. 
Therefore, before comparing date (and age) effects from different 
groups, one should, in each group g , divide the date effects B 
resulting from the algorithm by the quantity 

, * ""t 

and multiply each age effect (in that group) by the sai!^ quantity. 
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Appendix 2. Complete Tabulation of Results 



COHOST SMiPLE SIZES 
BY TYPE OF inSriTUTIOS ASD COSTROL, 1973 SUIVBY 



DATE 


PUBLIC 


PRIV. CB 


PUBLIC 


PRIVAIE 




UNIVERSITIES 


USIVERSITUS n^YR. COLLEGES 4^7^, COLLEGES 


1925 


1 








1926 




o 






1927 






- 




1928 


5 


o 
o 






1929 


2 


4 

1 






1930 




ll 
•f 




A 

2 


1931 


15 


D 


A 

z 


0 


1932 


m 




2 




1933 


19 


1 Q 


1 


/ 


193'f 


34 


4 o 
Iz 


Q 

~ 0 


5 


1935 


«f9 


i Q 


o 
o 




1936 


67 


^1 


Q 

0 


12 


1937 


55 




3 


4 4 
11 


1938 


75 


lo 


3 


17 


1939 




oil 

34 


9 


4 A 

19 


19^0 


96 


3/ 


7 


A4 

21 


19U1 


106 


ll c 

45 


2 


AA 

20 


19^42 


132 


50 


14 


27 


19U3 


158 


52 


5 


23 


19UU 


90 


44 


3 


4 f 

16 


1945 


68 


28 


4 


M A 

19 


1946 


62 


3G 


- 12 


it A 

12 


1347 


100 


27 


5 


A^ 

26 


1948 


150 


62 


14 


AA 

32 


1949 


21H 


ta 

72 


A A 

22 


fa A 

43 


1950 


253 


AA 

30 


16 


38 


1951 


305 


111 


34 


66 


1952 


320 


128 


34 


80 


1953 


37!f 




c c 
35 


79 




O 1 it 


107 


49 


78 


1955 




145 


48 


84 


1955 


11 


130 


53 


83 


1957 


383 


133 


60 


85 


1958 


332 


139 


60 


73 


1959 




154 


54 


75 


1960 


mi 


133 


39 


101 


1961 


187 


170 


70 


102 


1962 


430 


189 


65 


107 


1963 


594 


171 


72 


110 


196if 


684 


230 


91 


132 


1965 


733 


200 


101 


126 


1966 


754 


232 


111 


125 


1967 


823 


262 


111 


154 


1968 


867 


261 


130 


168 


1959 


885 


230 


139 


183 


1970 


848 


260 


158 


189 


1371 


670 


225 


141 


205 


1972 


506 


134 


79 


168 


1373 


285 


90 


72 


113 


TOTAL 


14255 


4748 


1960 


3058 
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r..,«. ^J.^^^ PRIVATE PUBLIC PRIVATE 
UNIVERSITIES USIVERSITIES t^'YR. COLLEGES ^*1R. COIMGES 

0 O-Ol** 0.039 0.028 

1 0.021 otoe? o:o36 

I 5-052 0.131 o:057 

I 0.138 0.086 0.170 oIllH 

f S-iZI 5-126 0.165 Q.im 

7 S-?2i 2-151 0.195 o:i69 

I ^All 2-189 0.156 0a73 

% ' r-?§^ 0.166 o:i83 

ir 2"H7 2-162 0.160 O.IM 

Yi 0.181 o.i8«* o.m o:i39 

H 2-193 G.m Ollll 

12 0.180 0.160 0.1«*8 0 191 

13 0.177 Q\im 0 137 0 1?^ 
1^ 0.203 0'l8? o:i22 o'lSI 

it 0-181 olial 

0.187 0.166 0.270 0.103 

U 0.151 0.136 0.158 o:i27 

it n%^o? 2-}IZ 0.108 0^133 

In 2-1^2 0,065 0.098 

0.155 0.128 o!l21 C 107 

l\ 0.137 0.190 olios 0 iJo 

?i 0.121 olios o:o98 olm 

24 S-fll R'ISi 0.220 0.085 

9? 0.158 0.209 0.212 0.037 

Xi 0.171 0.086 0.1«*3 0 225 

0.120 0.185 0.083 Sroil 

11 0.200 0.231 0.0i»5 ollll 

21 0.221 0,106 Olm 0 227 

?n Hll 2-250 0:286 0.050 

30 0.090 0.091 0.077 

l\ 0-175 0.W3 Q.i^m 

ti 0.176 0,0!*3 0 1U3 

II 0-333 0.750 

le 2-2|i 0.1if3 0.333 

I I'M 0.083 

IJ 0.059 0.100 1.000 1.000 

II 0:200 0.125 20.000 

W 0:333 

Jl 0.200 
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RAH DATEtRELATBD PROMOTION R/HFES 
BY nPB OF INSTITUTION MD CONTROL^ 1973 SURlTEl 

DATE PUBLIC PRIVATE PUBLIC PRIVATE 

UNIVERSITIES UNIVERSITIES t-IR, COLLEGES fi^IR, COLLEGES 







1926 




1957 

X ^X f 




1928 




1929 




X 




1931 

X ^ wX 




1932 

X ^ 




1933 




193U 


n nil 


193S 




X V 


0 010 


1937 


0 ons 


X^w V 


0 028 


X ^ 




19U0 


0 029 


19U1 




1 9U2 


n 020 


X ^~iJ 


0 021 
u «u^x 


1 QUU 




1 Qu4 

X 




X ^HD 




1 QU7 


U«U / X 


X JHO 


U«UoO 


1 

X-J^ «3 


v«UoU 






X33X 




1952 


0.079 


1953 


0.066 


195«* 


0.075 


1955 


0.067 


1956 


0.079 


1957 


0.077 


1958 


0.033 


1959 


0.083 


1960 


0.092 


1961 


0.087 


1962 


0.093 


1963 


0.107 


196if 


o.uo 


1965 


0.121 


1966 


O.lUl 


1367 


0.162 


1968 


0.185 


1369 


0.220 


1970 


0.234 


1971 


0.222 


1972 


0.245 



0.059 

G.071 

0.020 0.056 

0.077 

0,077 
0.067 

0.023 0.125 
0.006 

O.OW 0.060 

0.004 0.030 
0.022 

0,030 0.029 

0,016 0.019 0.011 

0.03t» 0.035 

0,043 O.Om 0,072 

0,068 0,028 0.042 

0.073 0.012 0.104 

0,042 0,081 0,056 

0.060 O.OW 0.07S 

0,049 0,0i*3 0,050 

0.05J* 0,030 0,079 

0.051 0,033 0.057 

0.069 0.027 0.064 

0,055 0.027 0.055 

0,06i* 0.0»»5 0.065 

0.063 O.OSl 0.068 

0.056 0.CS8 0.075 

0,075 0.038 0,080 

0.088 0.077 O.lOJf 

0.081 0.067 0,073 

0,097 0,078 0,089 

0.100 0.071 0.098 

0.105 0.106 0.082 

0.123 0.113 0.132 

0.118 0.135 0.112 

0.135 0.132 0,165 

0.189 0.216 0.18S 

0.182 0.263 0.134 

0.163 0.286 0,156 

0.145 0.234 0,129 

0.167 0.314 0.167 
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n« m„r,r. ^r, , ^^^'^ EFFECTS 

TYPE OF mSTITUTIOf/ AW CONTROL, 13?3 SUmY 

MJB PUBLIC PRIVATE PUBLIC PR'^'/ATE 
UHIVEhSITIES UNIVERSITIES ^-m. COLLEGES ^~YR. COLLEGES 

1 C.G13 0.G12 G.G28 0.02^- 

2 G.037 0.017 G.GU7 olosi 

3 G.052 0.044 0.G35 gIg53 
% O.liu 0.073 0 130 oaofi 
I ^154 0.103 0.135 C.137 
B 0.182 0.136 0.163 0.163 
7 0.216 0.177 0.146 0.172 
% 0.203 0.162 G.154 0.134 

J 0.1"73 G.155 0.152 G.141 . 

10 G 178 0.182 0.142 olias ^ 
\% O.iei 0.130 0.173 0.161 

\i r-HI S4f? 0-137 0.184 

13 0.152 0.164 0.124 G.14q 

\% O.iSl 0.172 0 099 ^ lug 

0.149 0.143 0.147 G.125 

1| O.lfif 0.153 G.213 0.033 

\l * 5*^1% Mi3 ^-123 0 115 

W U.143 0.152 0.088 G.ll? 

13 0.114 0.160 g:043 r/Ms 

25 0.140 C.117 oloas o ola 

^j: 0.124 0.176 C.G87 oIl22 

22 0.112 0.100 0.080 0 173 

i} 0.121 G.lOG 0.173 0.073 

2^ 0.143 0.183 G.166 oI031 

2| 0.156 0.070 OaiO G 131 

i% 0,103 0.145 0.070 cl049 

11 0.162 0.175 01038 Q.iU 

22 y-lfl 0.173 0.232 0.043 

3y 0.066 0.067 0.046 

31 0.123 0.101 0.252 

32 0.122 0.031 0 103 

33 0.102 0.035 0.131 01495 

34 0.050 0.105 0.152 

ll r P.. °-2'*3 0.101 

36 0.076 0.061 

37 0.031 0.058 0.548 0.720 
JS 0.037 

33 0.102 0.062 ^.513 

J? HXi 3-333 1.000 

^1 0.134 0.333 1.000 

^2 0.103 0,939 1,000 

0.333 1.000 
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™„r^ ^„ ... ^-^^"^ EFFECTS 

BY ntE OF IKSTITUTIOa AW CONTROL, 1973 SURVEY 

DATi; PUBLIC PRIVATE PUBLIC PRIVATE 

UMVERSITIES UNIVERSITIES 4-y/f. COLLEGES u-yR. COLLEGES 

1?25 l.GOO 1.001 1.000 

UU 1.001 



1528 



1532 
1933 



1.001 l.OOC 



nil ilool ilooo 

1.238 



1.001 



1934 0.158 0.367 1 005 

1335 0.5U2 tauq 

a337 0.uS7 0 724 

1338 0.319 0.297 1.283 

1-^39 0.293 0.076 

P'fO 0.295 0.510 0 ■'11 

0.218 0.050 0.285 

l^'fS 0.191 0.226 

1343 0.192 0.3U3 c.300 

1944 0.122 0.177 0.153 Q.lU 

l^**- 0,322 0.333 G 31S 

0^389 0.123 C'MI 

l^f^ 0.501 0.587 0.529 0 35*= 

15't8 0.S38 0.647 olloi 0 921 

13't3 0.488 01390 0 734 0*529 

iofo S*Z?? ^•S33 C.^54 0.534 

1^52 G.7S4 0.624 0.321 0 888 

^m Mof ?*^Sf 5*358 0.650 

G.J26 0.796 0.285 0.703 

1955 0.634 0.628 0 274 0 590 

PM ^^'705 -0 436 01669 

1357 0.680 0.665 0.488 0 f=79 

1958 G.705 0.577 0 54^ 0*718 

1353 0.695 0 764 g:342 0*741 

1360 0.75? 0.885 0 678 G^ll 

}m 01581 o:703 

15£2 0.777 0.981 0.695 olssl 

1363 0.926 1,027 J). 639 0 9SP 

a9S5 J l.lie 1.335 1.081 ll321 

1-|31 1.313 1:335 1 123 

1J67 l.Scl 1.553 1 29<i 1 ''i'? 

1368 1.826 2l294 2 1^1 2*02! 

13" 2.239 2:332 knO I'Ml 

1970 2.421 2.140 3.208 1 "'59 

1971 2.240 1:868 tU2 luU 
1^"?2 2.343 1:979 1:31? i:87C 
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DATE 



1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
193U 
1935 
1936 
1937 
1938 
1939 
1940 
1911 
191*2 
19f3 
19i*1 
1915 
1916 
1917 
1913 
1919 
1950 
1951 
1952 
1953 
195!f 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1362 
1963 
1361 
1965 
1965 
1957 
1968 
1959 
1970 
1971 
1972 

MED 

m 

RATIO 



PUBLIC 
VNIVSESITIBS 



MEDIAN AGES TO TEWRB 
BY TYPE OF INSTITUTIOlf AND COSTWL, 1973 SUWSY 

PRIVATE PUBLIC PRIVATE 

UNIVERSITIES l^-yi?, COLLEGES it-rYR. COLLEGES 



11.611 
9.232 
11.950 
15,875 
il.896 
12.223 
12.265 
13.523 
13.972 
13.355 
15.378 
11.856 
9,i»59 
9.613 
8.137 
3.710 
8.581 
7.809 
7.557 
8.281 
7.819 
8.168 
7.852 
8.126 
7.951 
8.015 
7.689 
7.872 
7.591 
6,911 
6.712 
6.386 
5.881 
5,166 
5.072 
1.633 
1.178 
1.633 
1.513 

6.709 
6,533 
0.975 



7.916 



7.186 



12.036 



12.825 
15.913 
10,668 
16.380 

12.231 
11.312 
12.119 
11,796 
10.123 
9.712 
11.788 
10.016 
10.198 
9.883 
9.979 
8. 906 
9.859 
9.102 
9.632 
10.193 
9,078 
8.158 
8.853 
8.016 
7.852 
7.510 
6,911 
6.985 
6.516 
5.596 
5.559 
5.755 
6.081 
5.910 



6.907 
6.907 
6.907 
6.907 
6.307 
6.907 



7.516 
8.651 
5.871 



19.367 
23.6J41 

30.922 

36.116 
23.191 
36.980 
8.092 
12.859 
12.151 
16.166 
15.312 
13.387 
20.227 
12.312 
11.661 
10.651 
15.728 
9.081 
10.237 
8.301 
3.532 
7,012 
6.568 
5.763 
5.815 
1.122 
3.872 
3.621 
3.361 
3.569 



7.273 
7.273 
7.273 
7.273 
7.273 



5.533 
7.265 
6.22S 



3,001 



16.618 
23.250 
16*031 
10,288 
11,118 
7.601 
11.077 
8,737 
11.011 
7.713 
3.612 
3.086 
10.318 
3.133 
3.333 
8.310 
8,716 
7.357 
3.087 
7.303 
7,151 
3.220 
6,291 
6.833 
5.558 
5,111 
5.332 
5,190 
5.332 
5,337 



7.316 
7,133 
0.338 



€.303 
7.797 
1.123 



7.273 
7.321 
1,007 
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COHORT SAMPLE SIZES 
SIT" ~ 



FOR PUBLIC UNIVSRSm FIELDS^ 1973 SUR7EY 



DATE 



1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
19«*0 

imi 

1912 
19«*3 
191f 
13«t5 
1316 
1917 
1918 
1913 
1950 
1951 
1952 
1953 
1951 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1961 
1955 
1966 
1967 
1968 
1963 
1970 
1971 
1972 
1375 

TOTAL 



BIOLOGICAL EHGINEERIHG 
SCIENCES 



HUMANITIES 



PHYSICAL 
^IBNCES 



SOCIAL 
SCIENCES 



EDUCATION 



5 
5 
3 
1 
7 
12 
1 

12 
9 
16 
12 
7 

5 
15 
21 
17 
25 
15 
25 
23 
23 
26 
21 
21 
27 
21 
28 
35 
56 
10 
55 
13 
35 
10 
51 
28 
16 
8 
5 

826 



5 
3 
10 
8 
6 
5 
2 
4 
9 
12 
13 
12 
21 
16 
16 
18 
25 
29 
21 
29 
21 
27 
30 
17 
50 

|8 
78 

73 

56 

68 

51 

32 

15 

11 

905 







1 






2 


1 r 


2 


3 




3 


1 




1 


2 


2 


1 


2 


6 


9 


5 


3 


11 


3 


6 


7 


9 


15 


10 


. 5 


8 


18 


10 


9 


15 


19 


11- 


11 


13 


10 


13 


18 


17 


21 


12 


8 


12 


7 


1 


12 


5 


6 


11 


7 


17 


12 


12 


9 


23 


18 


17 


23 


23 


32 


39 


32 


28 


Is A 

10 


53 


25 


17 


12 


29 


11 


59 


11 


12 


56 


36 


31 


58 


11 


55 


17 


33 


10 


51 


35 


10 


18 


12 


12 


58 


33 


39 


01 


19 


62 


57 


50 


77 


66 


53 


66 


70 


62 


86 


105 


71 


89 


92 


63 


83 


109 


75 


99 


113 


92 


72 


125 


89 


52 


121 


88 


53 


128 


83 


27 


113 


71 


7 


95 


13 


7 


51 


1120 


1166 


1390 



1 
1 
1 

5 
2 
1 
3 
1 
6 
1 
5 
1 
8 
2 
3 
10 
10 
16 
11 
15 
16 
15 
13 
16 
18 
16 
13 
23 
21 
21 
21 
25 
31 
d1 
31 
52 
70 
53 
62 
58 
11 
11 

791 
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^ RASf AGErRELATED PROMOTION RNES 
FOR PUBLIC UNIVERSITY FIELDS, 1973 SURVEY 



AGE BIOLOGICAL ENGINEERING HUMANITIES 



0.030 
0.010 
0.095 
0.160 
0.163 
0.168 
0.230 
0.2t7 
0.112 
0.1U8 
0.209 
0.153 
0.189 
0.191+ 
0.163 
0.1114 
0.127 
0.203 
0.1'f3 
0.122 
0.200 
0.176 
0.133 
0.200 
0.01+2 
0.01+5 
0.222 
0.385 
0.182 

0.1+29 
0.167 
0.500 

0.500 





SCIENCES 




1 


C.016 


0.022 


2 


0,02^ 


0.075 


3 


0.052 


0.133 


If 


0.0*^3 


0.182 


5 


0,179 


0.254 


6 


0*224 


0.247 


7 


0.207 


0.181 


8 


0.268 


0.189 


g 


0.225 


0.161 


10 


0.229 


0.156 


11 


0.213 


0.073 


12 


0.232 


0.125 


13 


0.212 


0.221 


lU 


0.274 


0.188 


15 


0.170 


0.235 


16 


0.133 


0.263 


17 


0.125 


0.233 


18 


0.212 


0.250 


13 


0.222 


0.200 


20 


0.080 


0.429 


21 


0.136 


0.083 


22 


0.050 




23 


0.118 


0*571 


2U 


0.231 


25 


0.444 


0.167 


26 


0.500 


0.200 


27 


0.250 


0.250 


28 


1.000 


0.500 


23 


1.000 


30 




31 






32 






33 






3U 






35 






36 


1.000 




37 


20.000 




38 




39 






^♦0 






Ul 






^2 













PHYSICAL 
SCIENCES 

0.007 
0.015 
0.052 
0.080 
0.1»+1 
0.232 
0.296 
0.235 
0.213 
0.208 
0.170 
0.219 
0.139 
0.296 
0.162 
0.293 
0.090 
0.158 
0.170 
0.278 
0.029 
0.061 
0.192 
0.130 
0.278 
0.059 
0.133 
0.083 
0.091 
0.100 
0.286 
0.167 
0.200 

1.500 
1.000 



20.000 



SOCIAL 
SCIENCES 

0.022 
0.01+8 
0.105 
0.166 
0.198 
0.198 
0.221 
0.190 
0.168 
0.181 
0.11+1 
0.199 
0.153 
0.232 
0.123 
0.121+ 
0.202 
0.165 
0.110 

o.ms 

0.11+8 
0.2i4i+ 
0.081 
0»059 
0.259 
Go083 
0.11+3 
0.1+00 
0.273 
0.100 

0.250 
0.167 

0.200 



20.000 



EDUCATION 



0.021+ 
0.059 
0.11+3 
0.231 
0.192 
0.201 
0.17U 
0.133 
0.187 
0.159 
0.155 
0.119 
0.139 
0.228 
0.098 
0.163 
0.077 
0.088 
0.133 
0.160 
0.01+2 
0.11+3 
0,050 
0.200 
0.182 
0.100 



0.111 
0.286 

0.250 

0.500 

1.000 
20.000 
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B/W DATEr-RELATED PEOMOTION RATES 
FOR PUBLIC USIVERSITY FIELDS^ 1973 SURVEY 

DATE BIOLOGICAL EHGIHEERim HUMANITIES PHYSICAL SOCIAL EDUCATION 
SCIENCES SCIENCES SCIENCES 

1925 
1926 
1927 
1928 
1929 
1930 
1331 
1932 
1933 
193«* 

0.231 

1935 0 rt'^l 

1937 "•"''^ 

1939 - 0.0U8 0.065 0.034 

1939 0.333 0.050 0.016 0.054 

i?^? 0.018 0.050 

fS^i °«^^^ , „ 0.035 Cr0i»3 

« ^'028 0.010 0.012 

iSu n nil! 0.017 0.021 0.067 

i-X77 0.013 0.022 0.023 0.010 

iqlfi S-PII S-Sli 0.022 OIOSO 0.026 

itnn S'SZI 9*5?? 0.075 0.091* 0.063 oho5 

2*9n S-osi 0.038 0.091 gIo56 oloe? 

M9i 0.070 0.106 0.095 oIoSO ojlls 

}^ct 2*9^1 0.122 0.025 0.056 oI076 o!o32 

1350 0.081 0.051 0.064 01042 0 072 0 041 

S-070 0 069 0.079 olo?! 

1||2 0.105 0.100 0.083 0.091 0.063 0^077 

Ulu 2*9|2 0.065 0,079 oI041 oIoSS 

HI? 0.079 0.058 0.065 0.116 oIoSl o:065 

1955 0.042 0.061 0.041 0.055 0.060 o!o97 

Ml'*. 9-086 0.040 o:082 oloe? o:048 

9»0?9 0.113 0.055 0.085 oI079 o!l02 

1958 0.140 0.066 0.076 o!o82 0 065 0 093 ' 

Jlt^ 0.092 0:097 o:049 0 100 olos? oriOl' 

Jot? 9«9?^ 9-929 0.068 0.137 o:07l oIlM 

JlfJ 9-97^ 0.064 0.072 0.098 01070 oI070 

it¥i 9-ii? 0.107 0.088 0.095 01082 olon 

1363 0.086 0.100 0.086 o!l21 0 122 0 0^4 

lit Mtl 9-067 0 109 0 109 Ollll o:098 

Jiff 9-i?5 0.114 0.150 0.112 0ll28 0*lG7 

lil M?l 9-J!*l 0.178 oIlOO . o:i43 odsO 

Htl MSI 9-li'* 0,150 0:i82 0:i52 

llf^ 9-H5 9*208 0.174 0.159 0.152 0.185 

ilvn n'W HU 9-2IH 0.193 0:234 01185 

ilZ9 9-^lf 9-236 0.277 0.239 0.246 0^259 

}|71 0.265 0.285 0.223 0.197 01261 0.247 

1972 0,325 0.181 0.309 0.217 0.267 0.202 
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.LOGIT mE EFFWTS 
FOR PUBLIC UNIVERSITY FIELDS^ 1973 SURVEY 

AGE BIOLOGICAL EHGWEERim HUMANITIES PHYSICAL 
SCIENCES SCIENCES 

1 0.016 0.020 0.021 0.007 

2 0.023 0.057 0.028 0.013 

3 0.015 0.115 0.068 0.015 
1 0.061 0.157 0.123 0.067 

5 0.158 0.228 0.131 0.120 

6 0.201 0.228 0.151 0.206 

7 0.189 0.178 0.230 0.275 

8 0.210 0.186 0.252 0.225 

9 0.215 0.175 0.138 0.203 

10 0.219 0.166 0.119 0.208 

11 0.201 0.077 0.201 0.171 

12 0.226 0.125 0.139 0.212 

13 0.212 0.221 0.176 0.131 
11 0.282 0.171 0.169 0.278 

15 0.179 0.211 0.112 0.116 

16 0.118 0.272 0.125 0.272 

17 0.135 0.221 0.110 0.088 

18 0.239 0.225 0.182 0.113 

19 0.228 0.183 0.131 0.161 

20 0.083 0.375 0.115 0.253 

21 0.135 0.072 0.200 0.028 

22 0.017 0.159 0.056 

23 0.111 0.181 0.119 0.172 
21 0.206 0.187 0.119 

25 0.368 0.142 0.033 0,232 

26 0.391 0.125 0.037 0.015 

27 0.278 0.157 0.150 0.107 
23 1.131 0.293 0.217 0.072 
29 0.556 0.121 0.071 
19 0.077 
31 0.266 0.200 

,32 0.102 0.125 

33 0.281 0.125 

31 0.999 

35 0,999 0.392 0.911 

36 0.511 0.999 0.591 

37 10.758 0.999 

38 0.998 0.999 - 

39 0,998 0.999 12.127 

10 0.998 0.999 1,000 

11 0,998 0.999 lIOOO 

12 0.99S 0,999 1.000 

13 0.998 0.999 1.000 





aUU\y fit J. UPf 


SCIENCFR 




0 017 


0 01 Q 




0 0U7 


0 081 


0 10^ 

V/ .XZ w 


0 1 '^S 


0 OOR 


0 179 


0 1 ftO 

V/ . xOZ 


0 1 7Q 


V . Z U Z 


0 01U 


0 1 ftU 


0 1 Q1 


n 1 uo 

v.xrrZ - 


0 170 


0 1 QO 


0 17Q 


0 171 

V . X / X 


0 1 "^J^ 


— 0 1 RU 


0 1 


0 1 91 


0.138 


0.110 


0.212 


0.221 


0.107 


0.103 




yj , xo o 


0^168 


0.076 


0.135 


0.081 


0^096 


0.123 


0 1 OR 
\f • xZO 




0 1 OR 




0 0U1 




0.087 


0.016 


0,061 


0.228 


0.26*4 


0.21*^. 


0.078 


O.lOO 


0.110 




0.306 




0.209 




0.071* 


0.073 




0.201 


0.165 




0.105 


0.206 


0.096 


0.336 




0.577 




10.697 


10*1142 


0.998 


0.999 


0.998 


0.999 


0.993 
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1.002 
1.002 



WGIT DATB EfFECTS 
FOR PUBLIC UMVERSm FIELDS, 1973 SURVEY 

DATE BIOLOGICAL EUGISEERim BUMANITIES- PHYSICAL SOCIAL EDUCATIOH 

SCIENCES SCIEHCES SCIENCES 

1325 1.002 1.001 1.003 1.000 1.001 1 002 

1926 1.002 1.001 1.003 lIoOO lloOl 1 002 

IWn ^-OO^ 1.000 1 001 11002 

1930 1.002 1001 i:000 

1932 
1933 
193^ 

1936 0 765 ^'''^^ 

1937 ^''^^ 

1938 0.576 0 <199 n "lao 

0.327 : 

IS"! ll557 0 361 * niS? 

mi 0.283 0.095 - 0.122 

I9.1 0.131 §11? g-j?? 

JUi 0 0.925 0'.i| gliJ? 0.193 

ilti kill kill I'Ml I'Ul o°1i§ kill 

19m 0.749 oluse 0.803 o m o 'ili 

191*9 0.190 Cl993 0.203 oUs oHl n'^il 

ilir g-?l2 ■ ^fnl IM §.'367 orlii grill 

lyoi 0*76h 0.505 0*697 0 fi^l*^ n flU7 n ceo 

1952 0.949 0 893 kHo o'lVl 0*669 

1953 0.527 0.274 o!627 0 857 0 U98 

1954 O.m 0 454 0.654 iJU o'sil 0*493 

1955 0.373 0.452 o!397 0 548 0 ^7fi nill 

1957 S*??§ R-^!! 0.'7e8 g:593 0:370 
0.779 V.866 0.482 0 779 n n 7qc 

1958 1.167 0.488 0 655 oleSO 0*524 0*709 
]tB 0.772 0 734 0.413 0 8^0 0*564 0*786 
I960 0.690 0.737 o!547 1 199 0*?7l nitu 

1952 §*il5 g*>7? o.isJ Srlfl 

i9l§ g:i! kill klU Ifel tilt klU 

1954 0.895 o!532 0°965 1*197 nqpl n'llo 

i%6 t'W. ^^255 ?:i1l g: §i 

t:ii Iriil I'M till iiSi iill 

isli 1:111 kin HP H *1i 

197? i*!!? -I'll 2:288 I'Ml hltt 

1979 ?'i2f M^f l'^37 2.726 2l324 

1972 2.812 1.251 3.728 1.623 2.731 l!733 
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MEDIM AGES TO TEHURE 

FOR-WBL'IC-VimERSITT~F£ElVBT'^lT^SUmEY ^--^^^^ 

DATE BIOLOGICAL ENGIMERim HUMANITIES PHYSICAL SOCIAL EDUCATIOS 

SCIENCES S^xSNCES SCIENCES 

1325 7,229 5.733 6. 908 7.108 6 591 5 869 

}326 7.229 5.7^3 elgOS 71108 6.591 I'M 

^lil I'lll I* i.' 6'908 7.108 6.591 51869 

1932 a.aoa 

1933 

1934 

1936 8 071 

1937 ^'^'^ 

, , 7.386 12.835 

i5a? ^^qqS 20.560 11.922 

1941 5,937 13.298 13.579 

. . 12.432 35.119 28.789 

^943 7.174 15.437 26.927 22 B'Jg T 894 

1944 26.614 14:102 22.337 40 091 

}9;S 9.703 6.490 13:i40 IIIlOl 13:64l' 24.645 

9.520 9.610 9.226 8-448 11 "i!"-', '^p'^ 

1347 10.315 9.539 12.413 sIsSl 12 683 9 535 

1548 8.247 3.740 7.560 5 137 

13^*3 10.544 5.756 131641 llIsBl 3^3^ 14 753 

1350 8.347 10.162 9:051 13 200 I 507 121787 

1351 3.157 9.470 7.980 8.545 7.197 8!084 

1952 7.401 5.118 71435 7!l''6 7 875 ^ 918 

1953 10.049 15.685 81575 7:640 11 695 15 027 

1954 8.293 10.764 8:331 6 599 7:3?! 1:946 
1953 12.575 10.362 10.813 9:820 9 234 7 289 
M^n ^^Al% 7-807 11 015 8 051 9:i25 13:066 

1957 8.067 6.259 10.028 8.026 8 452 6 831 

1958 6.752 9:742 8:317 8:568 9 955 7 588 
1359 8.110 7.058 10:654 7 713 lulv! 6 885 

1960 8.623 7.035 9.347 6 676 9 372 F S18 

1961 9.506 10:427 8 827 7*617 9 Sfi« ftfilfi 
H?? i-800 7:812 7:427 1:423 llol 
I'tVi ^'§19 7.827 6.573 6:568 7:910 
I'lll Hl^. M\\ ^•<579 6:708 6:795 
c'^S^ hltl ^-035 6.581 6.093 6,348 

1966 6.277 5,000 5,485 6.874 5 67? 5 127 

1967 '0.252 5.058 5:il2 6:052 4:965 4 927 

Mil \-m ^s?2 5:298 1:92? I'M 4:115 

illn h\l^ }'%^% '♦•2^'* 5.746 4.385 4. 130 

1370 5.301 4.263 3.989 5 471 4 220 f^UH 

1971 5.083 4.046 4:504 5 935 4.114 3:790 

1972 4.866 5.098 3.805 6,063 4.110 4.339 

%l 5.737 6.915 7.108 6.596 5.374 

n l-lll ^-^^S 6.561 5.614 6.689 fi:653 

R/ff^O 0.793 1.091 0.949 0.790 i:014 i:i34 
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COHOBT SAMPLE SIZES 
FOR PRIVATE USIVERSin FIELDS, 1973 SURVEY 

DATE BIOLOGICAL EUGIMERIHG HUMANITIES t'YSICAL SOCIAL EDUCATIOH 

SCIENCEb SVIEhCES SCIENCES 

1925 

1926 11 

1927 ^ 1 

1928 2 
1929 

1930 2 

1931 ^ 2 

1932 1 13 

1933 3 2 

1934 3 2 

1935 1 2 5 
1935 3 113 

1937 1 3 ^ 

1938 I 1 

1939 1 1 9 

1940 1 5 11 
19^1 1 2 5 10 
19H2 3 '2 5 1^ 

1943 3 £t 7 5 

1944 r 5 12 

1945 2 6 2 

1946 1 3 o 

1947 1 1 2 5 

1948 1 2 13 7 

1949 1 3 " li 

1950 «» 11 7 16 

1951 6 9 15 16 

1952 If 8 10 23 

1953 7 12 20 18 

1954 6 6 11 10 
1S55 7 6 15 2^ 
1956 10 7 12 12 
195? 6 10 17 17 

' 10 6 111 21 

19b9 13 11 17 22 

19S0 9 6 15 2^ 

1961 3 14 30 21 

1362 11 XI 2« 33 

1963 13 15 J 2? 

10 27 2i 33 

1965 11 10 20 19 

1966 7 27 25 58 

1967 12 16 30 37 

1968 15 13 28 28 

1969 7 15 15 39 

1970 5 16 25 26 

1971 5 18 31 17 

1972 1 5 20 6 
1975 2 2 16 2 

TOTAL 207 299 558 613 
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3 
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12 
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13 


2 


15 




18 


3 


15 


6 


19 


9 


25 


11 


19 


8 


22 


7 


19 


4 


2i» 


6 


1* 


3 


23 


9 


23 


1 


27 


2 


31 


4 


2i» 


4 


38 


15 


39 


8 


32 


3 


39 


10 


45 


10 


58 


19 


60 


10 


57 




32 


5 


19 
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RAU mS^RELATED PROMOTION R^ES 
FOR PRIVATE-VSIVBRSITY FIELDS, 1973 SUMEY 



AGE 



1 
2 
3 
H 
5 
6 
7 
8 
9 
10 
11 
12 
13 
lU 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
31* 
35 
36 
37 
38 
39 
"♦0 
«♦! 
'♦2 
'♦3 



BIOLOGICAL ESGINEERING 
SCIENCES 



0.005 



0.021 
0.064 
0.067 
0.094 
0.118 
0.143 
0.160 
0.167 
0j227 
0.162 
0.125 
0.167 
0.211 
0.059 
0.077 
0.182 
0.222 
0.286 



0.250 
0.333 



0.500 
1.000 



20.000 



0.010 
0.021 
0.064 
0.147 
0.135 
0.252 
0.263 
0.173 
0.233 
0.229 
0,154 
0.258 
0.071 
0.273 
0.S15 
0.300 
0.250 
0.600 



3.000 



20.000 



HUMANITIES 



0.021 
0.018 
0.068 
0.079 
0.157 
0.188 
0.235 
0.178 
0.173 
0.206 
0.265 
0.107 
0.298 
0.140 
0.064 
0.179 
0.026 
0.226 
0.476 
0.313 
0,231 
0.083 
0.200 
0.250 

0.333 

0,200 

0.667 



20.000 



PHYSICAL 
SCIENCES 

0.005 
0.019 
0.036 
0.058 
0.122 
0.143 
0,200 
0.236 
0.231 
0.200 
0.248 
0.241 
0.145 
0.259 
0.152 
0,179 
0.219 
0.280 
0.200 
0.176 
0.143 
0.077 
0.083 
0.091 
0.222 

0.333 
0.500 
0.333 

0.500 



SOCIAL 
SUIENCES 

0.013 
0,024 
0.060 
0.119 
0.147 
0.163 
0.198 
0.188 
0.038 
0.192 
0.149 
0.140 
0.144 
0.195 
0.117 
0.190 
0.154 
0.209 
0.105 
0.194 
0.192 
0.182 

0.105 

0.214 
0,400 
0.250 
0.333 

0,200 



0.333 
0,500 



EDUCATION 



0.032 
0,022 
0.030 
0,137 
0,103 
0,172 
0.194 
0.232 
0.170 
0.125 
0.444 
0.083 
0.143 
0.050 
0.250 
0.231 
0.182 
0.250 
0.333 
0.200 

0.250 
1.000 
1.000 



20.000 



1.000 
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FOR PRIVATE UNIVERSITS FIELDS, 1973 SURi'EY 

DATE BIOLOGICAL EmiNEERING BUMANITIES PBysICAL SOCIAL EDUCATION 

, SCIESCBS SCIENCES SCIENCES 

1925 
1926 
1927 
1928 
1929 
1330 

1932 1-000 
1933 

1931 0 143 

1935 "'^^^ 

1936 

1937 

1933 

11? 0.034 0.121 

0.030 

0.023 O.Oei 0.023 

I9I5 S*S5? 0.018 0.100 

i ' 

i o.^B g:5§? :|| l-M UU 

1 -i I •■ 

^^^^ 0,087 O^lil 0 OS*^ n noA n nftc 

195U 0.050 Oloei o:063 o!!!? 0*067 o'So 

1955 0.044 0.038 01038 oIoSS 0 030 00?? 

iWi o-g?l R-?7i ^?63 0:077 0:075 0:053 

lltft nnil 24^1 9-J03 0.043 0.082 0:068 

tnix 0.015 0.048 0.083 0.066 0 077 0 KfiR 

1959 0.033 0.074 0 105 0 Ofll n nfio n ill 

IPO 0.062 0:104 0 061 0:101 o:097 o'on 

1962 0-0fi1 Hil 8-08e 0 067 0:i60 
X'xfi 0.127 0.053 0.107 0.096 0 9Se 

1963 0.080 0.080 0.107 0:i22 0 105 C,'i%l 
Hti 0.075 o:098 o:il6 o:066 0*178 

1966 °-n?? R-JI? 0:il3 o:i06 o:082 

1967 a'nll R'HI 0.088 0.130 o:056 

1 §:fi? §:iil : till lilt 

1970 g-i?§ Hp 0:210.. §:iy 

1971 0*080 n'lS? S-Hi S'"0 0.210 

1972 0*1?B n"ilu 9'}B MP. O'lSl 0.150 
la// 0.128 0,134 0.140 0.217 0.203 0.182 
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FOR PRIVATE fflMf 1973 SURVEY 



JIGS BIOLOGICAL ESGISEERING HUMANITIES PHYSICAL SOCIAL EDUCATION 

SCIENCES SCIENCES SCIENCES 

0.009 0.016 0,005 0.010 0.027 

0.019 O.OW 0.018 0.018 0.019 

0,057 0.054 0,03H 0,0H7 0.025 

0.123 0.065 0.052 0.098 0.114 

0.119 0.135 0.113 0.127 0.091 

0.232 0.177 0.137 0.151 0.156 

0.252 0.237 0.199 0.195 0.177 

0.173 0.182 0.227 0.190 0.246 

0.212 0.170 0.231 0.036 0.156 

0,220 0.223 0.21'* 0.203 0.11»f 

0.134 0.311* 0.243 0.155 0.391 

0.248 0.115 0.240 0.144 0.073 

0.060 0.298 0.140 0.146 0.131 

0,248 0.153 0.249 0.186 0.033 

0.543 0.066 0.149 0.104 0.167 

0.273 0.167 0.167 0.174 0.176 

0.212 0.023 0.217 0.130 0.151 

0,482 0.191 0.261 0.182 0.311 

0.495 0.188 0.093 0.272 

0,395 0.153 0,163 0.182 

3.483 0.292 0.125 0.172 

0.079 0.076 O.ieO 0.181 

0.175 0.084 1.066 

0.189 0.088 0.075 0.671 
0.183 

15,125 0.223 0.134 

0,127 0.316 0.274 

0.427 0.178 

0.303 0.259 0.279 

0.455 0.178 10,473 



1 


0,005 


2 


3 




If 


0.021 


5 


0.061 


6 


0.060 


7 


0.089 


3 


0.120 


9 


0.137 


10 


0.146 


11 


0.155 


12 


0-217 


13 


0 157 


1^ 


-z- 0,138 


15 


0,230 


16 


0.289 


17 


0,065 


18 




19 


0 135 


20 


0.215 


21 


G.383 


22 


23 




24 




25 


0,277 


26 


0.513 


27 


28 




23 




30 




31 


0.511 


32 


33 


0.605 


34 


35 




36 




37 




3S 




39 


11.839 


40 


41 




42 




43 





10.310 



0.323 
0.375 



0.656 
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■ — -WGmATE^EFPECTS- - — ' — ~~ 

FOR PRIVATE UNIVERSITl FIELDS^ 1973 mJB^E^ 

DATE BIOLOGICAL ENGIMERIHG HUMANITIES PHYSICAL bOClAL EDUCATION 

SCIENCES SCIENCES SCIENCES 

1925 
1926 
1927 
1928 
1929 
1930 

1931 c nop 

1932 ^'^^^ 
1933 

193«f 1.G02 1,1*82 

1935 
1936 
1937 
1938 
1933 

0.360 1.360 

' 0.211* 0.593 0.2t»3 

0.202 1.2S2 

iStI , „ 0.312 0.355 0.975 

1.401I 0.1*31 0,563 

i i."3 §:lll l:m l-M\ §:ll? 

i S-*3i l-^ §:ii 

: Iff o:'^' 

l?ta i'nil i-H^ 0.635 0.305 o:595 

1354 1.032 0.690 O.BOH 1.292 0 714 0 ^u** 
}|55 0.829 0.369 V.ml VM I'Ml I'Mt 

S-SII S'58£» 0.790 0.756 o:t»79 

Mil 0-336 0.871 0.391 0.810 0*62G 

ilti I'lll g-?S! 0.757 0.60£» 0:7C3 o:675 

lif S-tH 2*331 0.714 g:595 g:867 

ill? M?i S-'^^S 0.933 0.901 otsOS 

hlVn ?'?Jf 2'?ll 0-761 0.625 1.151* 

1962 0,827 1.115 0.i*?6 1,085 0.946 1.9^5 

1953 1.168 0.616 01934 i:258 ijill 1 111 

li? I'lW Htl Mil 0.688 1 796 

1355 0.655 1.569 1.653 1.2^*0 1.109 0 *^QS 
fil 0,7U8 1.503 i:i,W 0:856 I'Ml o:626 
illl MZS 1-883 1.240 i:821 21357 
1968 2.522 1,589 2.884 1.355 2 27i* 9 079 
1953 1.984 2:628 UlQi 2'Ml 1 763 
1970 1.678 2.468 31211 2.rm 1 747 2 867 
m\ H\% M^f 2:501 1 291 2:602 I'M 
1972 1.632 1,175 1,690 2»019 2.702 i:965 
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MBDIAS-ASES-TG-TESURE' 



DATE 



132 S 
1926 
1327 
1328 
1329 
1930 
1931 
1932 
1933 
19311 
1335 
1935 
1937 
1933 
1939 

imo 

19IH 
13tt2 
13U3 

imt^ 

191^5 
19«t6 
13t»7 
19'*8 
131*9 
1950 
1351 
1952 
1953 
135U 
1955 
1356 
1957 
1958 
1959 
1950 
1361 
1962 
1963 
196tt 
1965 
1356 
1967 
1968 
1959 
1970 
1371 
1972 

MED 
IQR 



BIOLOGICAL 
SCIENCES 



FOR PRIVATE UmSRSITY FIELDS^ 1973 SUfSfEl 
ENGINEBRISG HUHAHITIES 



PHYSICAL 
SCIERCES 



SOCIAL 
SCIENCES 



EDucmon 



10.593 



8.361 

15.123 
15.895 
15.21S 
10.521 
10.t»63 
11.392 
13.i»66 
20.392 
20,'»75 
11.532 
10.105 
8.632 
ll.itOl 
3.333 
8.375 
12.537 
11.733 
10.817 
7.566 
8.175 
8.666 
10,669 
8,7i»3 

10.603 
7.276 

0.686 



5.3'»1 
8.702 
8.558 

10.122 

8.336 
6.75tt 
S.3'»5 
13.02t» 
3.757 
6.353 
13.08'» 
10,127 
7.52|6 

itj.oei 

6.502 
8.833 
8.959 
5.728 
5.802 
5,989 
5.70if 
«».76t» 
4.898 
5,320 
5.369 

6.785 
5.7'»6 
0.8'»7 



6.235 



12.620 
12.633 

18,i»27 



11.261 
9,231 
10.708 
8,706 
12.859 
10.815 
9.2'»7 
6.832 
9.639 
12.805 
9.797 
7,831 
8,511 
7.557 
10,550 
12.122 
10,570 

7,6'»6 
5.389 
5.295 
5.71i» 
'♦,895 
'♦.757 
it.?22 
S,15'» 
5,3«tl 

7.2?i» 
5.702 
0.78J» 



6.981* 



9,700 
10.0i»9 
12.399 
9,915 
8.327 
7.091 
13.iei» 
11.57i» 
6,739 

ii.egj* 

9.JH1 
7.120 
9.?59 
8.586 
11.356 
9.621 
8.937 
8,023 
3.716 
7.595 
7.192 
7.1i»7 
7.231 
8.315 
7.231 
6.181 
6.'»80 
6,083 
7.121 
6,113 

7.822 
5.605 
0.717 



3,522 



10,750 



W.583 
12.358 

10.235 
12.260 
16.256 
7.088 
13,22+9 
9.056 
13.0'»6 
9.128 
13,071 
8.823 
8,329 
9.192 
9.823 
7.792 
9,6*11 
7.62»» 
7,288 
9,273 
7.085 
6.470 
5,779 
5.271 
4,893 
5.878 
4.976 
4,906 

7.436 
7.367 
0.991 



6.860 
7.637 

7,913 
9,625 
10.288 
10.236 
10.569 
15,268 
10.219 
17.851 
13.717 
10.906 
10.094 
3.530 
7.9S2 
10.720 

?.iei 

5.693 

5,787 
5.336 
7,579 
10,064 
5.340 
5.616 
5.371 
4.917 
5.996 
5,733 

7.565 
5.986 

0.731 
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